Background and significance. It is increasingly recognized that some patients self-manage in the context of social networks rather than alone. Consumer health information technology (IT) designed to support socially embedded self-management must be responsive to patients' everyday communication practices. There is an opportunity to improve consumer health IT design by explicating how patients currently leverage social media to support health information communication.
tensely or less regularly involved. Epic's MyChart, Microsoft's HealthVault, and CaringBridge are among the few commercially available consumer health IT solutions designed to support the roles of these social network members by enabling communication of health information. Each, however, is limited in terms of how, what, and to whom health information may be communicated. 9, 18 Better facilitation of communication between patients and their personal social networks requires consumer health IT that integrates existing functionality and better responds to users' needs and preferences, including those related to privacy, initiation of support requests, mode of communication, and scope of sharing. [7] [8] [9] [15] [16] [17] 19 The second type of social network engaged in health and health care management consists of individuals who share a common diagnosis, the shared-condition social network. Although this may include those in an individual's personal social network, 9 it may also include others with whom an individual has no other connection. This network can also provide emotional support in addition to serving as a resource for information about alternative means of managing a given condition. 10, 11 Numerous consumer health IT solutions have been developed to support communication of health information with this type of social network. 20, 21 These include health communities on multifunction sites such as WebMD 22 and Yahoo, 23 as well as sites that serve as dedicated health communities such as PatientsLikeMe 24 and QuitNet. 25 Previous studies have shown that participation in an online health community provides direct benefits in the form of information utility and social support. 10, 21 Despite the plethora of solutions and demonstration of value, opportunities exist to better support communication with a shared-condition social networks by embedding quality assessments of shared information, 22 enhancing the ability for collective sensemaking, 26 and translating group experiences into personalized information. 27 Broadening and improving consumer health IT requires understanding the needs and preferences of target users, [28] [29] [30] in part by understanding existing practices. 4 A foundational step, therefore, is to draw design insight from how patients not only use available consumer health IT to support health information communication with their social networks, but also how they use general communication technologies for this purpose. Previous studies have documented that patients use a wide range of general communication mechanisms for health information communication, including in-person, phone, e-mail, and social networking sites (SNSs). 18, 19, [31] [32] [33] [34] [35] [36] [37] However, these general communication mechanisms are not uniformly used 19, 37 ; instead, different patients adopt them to different degrees and perceive unequal costs and benefits associated with them. 18, 19 This lack of uniformity suggests that patients have a range of motivations for health information communication, each of which is best suited to a certain type of mechanism. SNSs, in particular, can be differentiated from other general communication mechanisms. In contrast with other mechanisms, SNSs enable unique forms of informational and emotional presentation [38] [39] [40] [41] and provide chronic illness patients with an immense network of social support, the size and diversity of which far exceed those of other communication settings. 42 Similarly, SNSs provide patients with a relatively less personal outlet for emotional expression, resulting in a higher likelihood of sharing socially undesirable information, such as sensitive aspects of illness management. 42 Moreover, individuals are less likely to be inhibited by the desire for direct reciprocation for the information they share. 43 Thus, an opportunity exists to improve the design of consumer health IT by explicating the ways in which patients leverage social network sites and other communication mechanisms for health information communication.
Although previous studies have defined specific design directions to improve consumer health IT supporting health information communication with social networks, these studies have either drawn on relatively small samples [8] [9] [10] [15] [16] [17] 19 or focused on analyzing text generated within online health communities. 6, 44 Moreover, each of these studies predominantly focused on only 1 of the 2 types of social networks (personal or shared-condition) and on either SNS or non-SNS-based health information communication. An opportunity exists to augment our understanding of how to support patients in communicating health information with their social network members by drawing on a large sample survey and simultaneously focusing on personal and shared-condition social networks and SNS and non-SNS-based communication.
This study focuses on Facebook as an example of an SNS platform used for health information communication with social networks. Facebook remains the most visited social networking site in the United States, claiming 72% of online adults as users. 45 
OBJECTIVE
The objective of this exploratory study is to determine types of health information communication patterns (profiles) that typify Facebook users with chronic health conditions, based on data from a detailed sample survey. A further objective is to assess demographic differences among profiles and participant rationales for adhering to a specific profile. The profiles were developed in the context of approaches to communicating health information on and off Facebook through pathways including in person and by telephone, email, text, or videoconference. By developing a small number of distinct but typical profiles, we seek to provide insight into the diversity of patient approaches to health information communication with social networks that must be supported through consumer health IT.
MATERIALS AND METHODS

Study overview
The larger mixed-methods study from which this analysis draws consisted of qualitative interviews and a large sample survey. Individuals who participated in the qualitative interviews were ineligible for the survey. Twenty-five participants were interviewed in depth about their approaches to health information communication on and off Facebook. The qualitative analysis results were used to develop a survey instrument, which was piloted prior to deployment. Seven hundred participants were surveyed online using the final survey instrument. The findings presented here primarily focus on data obtained from the survey; a secondary analysis of the qualitative interviews is also presented to provide further insight into the quantitative results.
Setting
Survey data were collected online through Qualtrics 52 from a nationwide sample of adult Facebook users with type 2 diabetes.
Sample
This study focused on individuals with type 2 diabetes. This chronic condition was selected because it may be considered prototypical in that it is growing in prevalence, requires ongoing interaction with health care providers, and involves significant self-management. 53, 54 Moreover, it disproportionately affects racial and ethnic minorities, 53, 54 enabling the study of demographically diverse individuals' health information communication practices. Participants were recruited through a commercial survey access panel provided by Survey Sampling International. Purposive sampling was used to oversample racial and ethnic minorities. Eligible individuals were over 18 years of age, had been diagnosed with type 2 diabetes, were Facebook users, and resided in or were citizens of the United States. The final sample was broadly representative of the population of Facebook users with type 2 diabetes, as illustrated in the Supplementary Appendix (Table A) . Our purposive sampling of racial and ethnic minorities yielded a sample that was 21.3% African American, 21.3% Hispanic, and 12.3% Asian.
We received a total of 814 cases from Survey Sampling International, of which 700 were eligible. To eliminate respondents who sped through the survey, broke off partway through the survey, or skipped entire sections of the survey, we removed cases in which respondents failed to answer at least 1 question in each of the 8 survey sections. This eliminated 50 cases, resulting in a total of 650 cases available for analysis.
Data collection
The survey instrument contained questions focusing on: (1) eligibility criteria, (2) We assessed the goodness of fit of the 7 profiles by conducting a discriminant function analysis using 5 variables to predict cluster membership: the global measure of Facebook usage, the global measure of health communication on Facebook, the global measure of off-Facebook health communication, a flag for those who never post health information on Facebook, and a flag for those who never share health information off Facebook. These variables correctly classified 87% of the cases.
Composition and comparison of profiles
To compare profiles across general Facebook use behaviors, health status, and demographic variables, one-way ANOVA with post hoc pairwise comparisons were run, using Tukey's HSD method to test for significant differences between profiles at an alpha level of 0.05. To include nominal dependent variables in this analysis, dummy variables were created and used in place of the categorical variables in the pairwise comparisons.
To further distinguish profiles in terms of their health information communication practices, one-way ANOVA with Tukey's HSD post hoc analysis was run to compare profiles across what, how, and to whom health information is communicated on and off Facebook. Significance level was set at an alpha of 0.05.
Secondary analysis of interview data and analysis of open-ended survey data
A secondary analysis of interview data was conducted to gain insight into participant rationales for following each approach to health information communication (ie, profile). Interviews were obtained through phone and Skype conversations with Facebook users who were over the age of 18 years, had a diagnosis of type 2 diabetes, and lived in or were citizens of the United States. Recruitment methods have been previously described 56 and involved using maximum variance sampling based on a preinterview survey of individuals recruited through Facebook, consisting of 23 questions regarding Facebook use and demographic characteristics. Interview sampling based on survey responses enabled us to recruit individuals with diverse behaviors and demographic characteristics. This preinterview survey was distinct from the main survey, which consisted of 75-80 questions (depending on skip logic and survey version). Some questions included multiple sub-items, presented in grid format. The main survey was created based upon the responses we received during the interviews and a round of pilot testing. Interview participants were predominantly female (56%) and between the ages of 30 and 64 (84%), and had received education at the level of an associate's degree or higher (68%). Over one-third identified as a racial or ethnic minority. The secondary analysis included 2 researchers independently categorizing the interview participants into health information communication profiles and collaboratively identifying rationales related to each profile. Preinterview survey responses were used to determine general Facebook use and health information communication practices on Facebook for all interview participants. When interview responses indicated behaviors (ie, general Facebook use and health information communication practices on Facebook) inconsistent with those reported in the preinterview survey, we used the behavior reported in the interview. For example, if a participant indicated that he or she had never communicated health information on Facebook on the preinterview survey but discussed some health information communication practices on Facebook during the interview, we coded the participant as engaging in some health information communication on Facebook. Because we did not ask about off-Facebook health information communication in the preinterview survey, interview transcripts were used to determine health information communication practices off Facebook. Transcripts were then reviewed to select illustrative examples of rationales relevant to each profile.
To further understand the rationales for following specific health information communication approaches, we similarly analyzed participant responses to 2 open-ended questions in the main survey: "It seems that you do not communicate any health information through Facebook. What are your main reasons for that?" and "It seems that you do not communicate any health information off Facebook. What are your main reasons for that?" These survey questions were only presented to individuals who did not communicate any health information on or off Facebook, respectively. This analysis enabled us to gain further insight into the rationales of individuals in profiles that had limited health information communication on and off Facebook.
RESULTS
Sample description
A final sample of 650 Internet survey participants remained after applying data integrity measures. The sample was approximately onethird male and two-thirds female. The median age of participants was 54 years. Most had some college education, with approximately half having completed a 4-year college degree or above. Over onehalf were racial or ethnic minorities. All 4 US regions were represented, with the greatest number of participants living in the South. Detailed demographics are represented in Table 1 . We also assessed sample representativeness of the estimated population of patients with type 2 diabetes on Facebook, as illustrated in Table A of the Supplementary Appendix. The sample was representative across age, race/ethnicity, and geographic region. It was overrepresentative of women and people with higher levels of education. 
Profile types
Profile composition
Key differences among profiles across Facebook use behaviors, health status, and demographics can be found in Table 2 . A superscript indicates a significant difference (P < .05) between 2 profiles. A superscript is provided next to the significantly higher value, with the profile number inside the superscript holding the significantly lower value. Table B in the Supplementary Appendix compares profiles across all variables.
Facebook access
Although the majority of participants in each profile had only 1 Facebook account, each profile contained participants with multiple accounts. Pairwise comparisons showed that participants were significantly more likely to have multiple accounts in FC-H than in most other profiles. Across profiles, a greater percentage accessed Facebook using a desktop or laptop than a cellphone or tablet. There were no significant differences in percentage of participants in each profile using a desktop, while participants in FC-H were significantly more likely than the majority of other profiles to use a laptop. The percentage using a tablet or cellphone for access ranged from over 60% in FC-H to around 20% in NC-H, MC-L, OC-L, and NC-L.
Facebook privacy
Approximately one-third to one-half of participants across profiles did not change their Facebook privacy settings, with no significant differences among profiles. After accounting for those who did not know if they had changed their settings (n ¼ 111), significant differences among profiles emerged for the percentage who had changed them. Participants in FC-H and MC-H were significantly more likely to have altered their settings than those in MC-L, OC-L, and NC-L. Of those who modified their settings, participants in MC-H, NC-H, OC-L, and NC-L made significantly more changes than those in FC-H. Participants in the former profiles made an average of 5.15 privacy changes compared to 4.40 changes in the latter. There were no significant differences among profiles in the number of reasons participants gave for their current settings or for the number of privacy measures they took apart from changing their settings.
Health status and insurance
Across all profiles, the weighted average of self-rated general health was 3.0 (good) on a 5-point scale. The average self-rated general health of participants in FC-H was significantly higher than in all other profiles. Participants in FC-H, on average, had been diagnosed with diabetes more recently than those in MC-H, MC-L, OC-L, and NC-L. Significant differences existed among profiles in the percentage receiving health coverage through employment, government marketplace, and Medicare. Participants in FC-H were significantly more likely to be covered through employment than those in MC-L and OC-L. Similarly, they were more likely to be covered through a government marketplace than those in OC-L. They were also significantly less likely to be covered through Medicare than participants in other profiles, except NC-H. No significant differences existed among profiles in terms of coverage through Medicaid, Tricare/Veterans Administration, or third-party entities not associated with a government marketplace. Moreover, there were no differences in the percentage of uninsured across profiles.
Demographics
There were no significant differences in gender among the 7 profiles. Participants in FC-H were significantly younger than participants in all other profiles. Participants in MC-H were also significantly younger than participants in MC-L, OC-L, and NC-L. There were no significant differences in education levels across profiles. Participants in FC-H were significantly more likely to be employed than those in all other profiles and least likely to be retired than those in all other profiles except NC-H. Participants in MC-H were significantly more likely to be employed and significantly less likely to be retired than those in MC-L and OC-L. With respect to race and ethnicity, participants in FC-H were significantly more likely to be Hispanic or Latino than those in MC-H, MC-L, OC-L, and NC-L, and participants in NC-L were significantly more likely to be black or African American than those in OC-H. The average self-rated political views were significantly different for participants in FC-H, indicating more liberal ideology than the average, and for participants in MC-L and NC-L, who had slightly more conservative ideology.
Participants in FC-H were more likely to be married than in MC-L and OC-L and less likely to be widowed than those in OC-L. Household size was significantly larger for participants in FC-H compared to all other profiles and for participants in MC-H compared to MC-L and OC-L. There were no significant differences in region of residence, with the exception of participants in MC-L, who were more likely to live in the West than participants in FC-H, MC-H, and OC-L. Regarding community types, those in FC-H were more likely to live in urban communities than those in MC-H, MC-L, and OC-L. Moreover, they were less likely to live in rural communities than those in MC-H and MC-L. Participants in FC-H had significantly higher household income than those in other profiles except OC-H. On average, they also had a significantly higher selfrated financial situation than all other profiles.
General Facebook use
The profiles differed significantly in terms of general use of Facebook. Participants in FC-H, MC-H, OC-H, and NC-H used Facebook more often than those in MC-L, OC-L, and NC-L ( Figure  2) . Furthermore, participants in FC-H were more likely than those in most of the other profiles to have partners, health care providers, offline religious community members, and individuals they met online but not through Facebook in their Facebook social network ( Figure 3 ). Participants in FC-H and MC-H were also more likely to include a range of social network member types (eg, relatives by marriage, work connections, second-degree relationships) than participants in MC-L, OC-L, and NC-L. Participants in OC-H were most likely to have offline friends and those in NC-H were most likely to have individuals they met through Facebook in their Facebook social network. There was a fairly consistent pattern across profiles in terms of how participants communicated on Facebook (Figure 4 ). Participants in FC-H were most likely to use each communication mechanism, followed by those in MC-H and OC-H. Moreover, participants in MC-L and NC-H were more likely to use several communication mechanisms (eg, their own timeline, friends' timelines, public groups, pages, share) than participants in OC-L and NC-L. All figures in this and the following section include 95% confidence intervals. The confidence interval minimum is cut off at zero when applicable. 
Health information communication practices
There were statistically significant differences among profiles in terms of what, how, and to whom health information was communicated on and off Facebook. For types of health information communicated on ( Figure 5 ) and off ( Figure 6 ) Facebook, there was a consistent pattern across variables. Participants in FC-H communicated each type of health information most frequently, followed by participants in MC-H. There were also consistent statistically significant differences between participants in MC-H vs MC-L (on Facebook) and vs MC-L, OC-H, and OC-L (off Facebook). A similar pattern was seen for the use of communication mechanisms on ( Figure 7 ) and off ( Figure 8 ) Facebook. However, there was greater variability both on ( Figure 9 ) and off ( Figure 10 ) Facebook in terms of with whom health information was communicated. Table  3 . For simplicity, quotes are grouped by approach to health information communication and not divided by general Facebook use. Some themes were present in a subset of profiles, whereas others were present across all profiles but discussed in different ways. For example, participants in FC and MC stated rationales related to altruism; participants in OC or NC did not mention this theme. Similarly, only participants in OC discussed the impact of their knowledge of Facebook on their health information communication practices. In contrast, participants in all 4 themes mentioned rationales related to instrumental support, social support, privacy and stigma, and convenience. However, whereas participants in FC framed these themes positively, participants in MC or OC expressed reservations, and participants in NC framed these themes negatively.
DISCUSSION
Using a large sample survey and cluster analysis techniques, this study identified 7 approaches to communicating health information with social networks on and off Facebook. In contrast to studies limited to activity within Facebook groups defined by a shared health condition, 33, 36, 47 ours also focused on other communication mechanisms within Facebook. 46 Moreover, the social networks on which our participants reported were not defined solely by a shared medical condition, but also by personal relationships. This study also extended previous research by simultaneously examining how participants communicated with their Facebook social networks both on and off Facebook. The emergence of 7 clusters demonstrates variability in how individuals living with type 2 diabetes talk to friends, family members, and others about their health, revealing a need for consumer health IT designers to create tailored or customizable solutions supporting the diversity of communication needs and practices.
While the results of our study contradict previous findings related to health information communication on Facebook, they support previous findings related to such communication off Facebook. Unlike previous studies concluding that Facebook is not an established space for communicating health information, 19, 32, 49 ours demonstrates wide adoption for this purpose. Over two-thirds of participants (ie, participants in FC-H, MC-H, and MC-L) stated that they used Facebook to communicate health information, and for participants in FC-H, health information communication was more frequent on than off Facebook. Secondary analysis of interview data suggests that these individuals were motivated by the ability to obtain both instrumental and social support as well as the convenience of using Facebook. Research has shown that people are willing to communicate health information in the context of Facebook groups to individuals with a shared condition. 36, 47 Our study supports this finding but also suggests that for participants in FC-H, MC-H, and MC-L, Facebook is used at least as often to communicate health information with personal social networks through timelines and other mechanisms. In contrast, our results align with previous studies 18, 19, 37 Moreover, profiles were primarily distinguished by quantitative differences in health information communication activity across mechanisms on and off Facebook (the degree to which each mechanism is used) rather than within mechanisms (which mechanism is used). Thus, individuals engaging in health information communication (all profiles except NC-H and NC-L) would benefit from consumer health IT that integrates or interfaces with a wide range of off-Facebook communication mechanisms. Currently, consumer health IT supporting health information communication is severely limited in functionality with regard to the many mechanisms that participants use, such as texts, blogs, and videoconferences. 18, 19 However, such integration is feasible. For example, CaringBridge 59 currently integrates the functionality of a blog, which was used for health information communication by participants in 5 of the 7 profiles. An alternative solution would be to create consumer health IT that enables posting of an internal journal or other information H, and MC-L profiles. It is important to note that these functionalities would likely be used to varying degrees across profiles. Previous studies have indicated that privacy concerns are a barrier to communicating about health on Facebook, 60, 61 and this concern was primarily expressed by individuals in the OC and NC profiles. Stigma associated with type 2 diabetes 62,63 may have also played a role not only for profiles that did not communicate health information on Facebook, but also for the MC-H and MC-L profiles, as mentioned by interview participants. It is unclear if different design features would encourage greater communication by individuals by addressing concerns related to privacy and stigma. For example, consumer health IT could allow anonymous posting, which some participants in FC-H identified as a potential benefit of using Facebook for health information communication. One's network could be alerted that someone had posted, while the poster remained unidentifiable. This would allow individuals to obtain instrumental and emotional support without sacrificing privacy or being personally stigmatized. Another option would be for software to recognize keywords in a draft message as the user is preparing it for posting, to then trigger reminders to change the recipients of that post and also make it easy to do so in the moment. 15, 64 Our study demonstrated few, if any, significant differences in health information communication profile compositions across race/ ethnicity, gender, and education. One notable exception was a difference observed for individuals identifying as Hispanic; they were more likely to identify as FC-H than 4 other profiles. A likely reason for this is that the Hispanic sample in our study was significantly younger than participants identifying as non-Hispanic (44.6 vs 54.0, P < .05), and younger individuals were more likely to identify with the FC-H profile. This age difference is consistent with general demographic trends, which show that the median age of the Hispanic population is approximately one decade younger than the general US population. 65 Across studies of consumer health IT use, there is no consensus on whether race/ethnicity, gender, and education are associated with significantly different practices. Results of studies of personal health record use vary, although the majority report significant differences based on race and education. [66] [67] [68] [69] [70] [71] [72] [73] In contrast, studies of Web-based consumer health IT unrelated to use of personal health records primarily show disparities across race/ethnicity, gender, and education. [74] [75] [76] [77] [78] [79] [80] The impact of these demographic characteristics on consumer health IT use remains inconclusive, but demonstrative of differences. Although our findings demonstrate a general lack of difference in terms of approaches to health information communication, this finding primarily has implications for the design of functionality. Across race/ethnicity, gender, and education, individuals may still have different needs for consumer health IT supporting health information communication with regard to other design dimensions, such as the user interface. 81 Consequently, designers should continue to engage with individuals identifying across race/ethnicity, gender, and education to determine the presence or absence of unique needs. 82 Compared to all other profiles, FC-H differed significantly across multiple demographic characteristics: age, general health status, years diagnosed with diabetes, number of people in the household, household income, financial situation, employment status, insurance status, and technology access. Overall, individuals within FC-H are younger and healthier than in other profiles, and more likely to have higher household income, more people living in the household, employment, and Facebook access through multiple platforms. They are also less likely to have Medicare. Because the demographic composition of this profile is distinct from the others, a clear persona (ie, a fictitious, specific, concrete representation of target users) 83 emerges to guide designers in creating consumer health IT that meets the needs of FC-H. Personas for the remaining profiles are less clear, since fewer significant demographic differences are evident. For these profiles, personas would need to be behaviorally distinguished, 84 with less emphasis on demographic characteristics.
The strengths of this study stem from its patient-oriented survey instrument; large, nationwide, racially and ethnically stratified sample; and use of a commercial access panel (allowing the survey to be administered over a few days, eliminating historical effects). However, several limitations exist. First, the sample clustered into unequal profiles. Consequently, failure to demonstrate a significant difference between 2 profiles does not conclusively indicate that 1 would not be obtained with larger numbers of individuals in the smaller profiles. Second, we used type 2 diabetes as a case study. Whether the profiles would be similarly distinct for individuals with a different condition is unknown. Third, given the study's purpose of drawing design guidance for consumer health IT, it is important to note that it only focused on Facebook users, which constitute only 72% of adults online. 45 Moreover, the evolution of these profiles should be studied over time to see how age, cohort, and period effects may impact their prevalence and demographic composition. For example, individuals in profile FC-H may be considered closer to digital natives 85 in terms of age and behavior. Further research is needed to determine if more individuals will segment into this profile over time and if individuals in this profile will retain their open health information communication practices or transition to other profiles as they age and their disease progresses. Such changes may cause the composition of each profile to drift. Consumer health IT design must not only be responsive to the needs of all profiles, from loquacious to reticent, but also iterative, adapting to the changing demographics of these key patient groups.
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